The related adhesion focal tyrosine kinase (RAFTK) is tyrosine phosphorylated and participates in colony-stimulating factor-1/macrophage colony-stimulating factor signaling in monocyte-macrophages.
RAFTK, a novel nonreceptor protein kinase, has been shown to be involved in focal adhesion signal transduction pathways in neuronal PC12 cells, megakaryocytes, platelets, and T cells. Because focal adhesions may modulate cytoskeletal functions and thereby alter phagocytosis, cell migration, and adhesion in monocyte-macrophages, we investigated the role of RAFTK signaling in these cells. RAFTK was abundantly expressed in THP1 monocytic cells as well as in primary alveolar and peripheral blood-derived macrophages. Colony-stimulating factor-1 (CSF-1)/macrophage colony-stimulating factor (M-CSF) stimulation of THP1 cells increased the tyrosine phosphorylation of RAFTK; similar increases in phosphorylation were also detected after lipopolysaccharide stimulation. RAFTK was phosphorylated with similar kinetics in THP1 cells and peripheral blood-derived macrophages. Immunoprecipitation analysis showed associations between RAFTK and the signaling molecule phosphatidylinositol-3 (PI-3) kinase. PI-3 kinase enzyme activity also coprecipitated with the RAFTK antibody, further confirming this association. The CSF-1/M-CSF receptor c-fms and RAFTK appeared to associate in response to CSF-1/M-CSF treatment of THP1 cells. Inhibition of RAFTK by a dominant-negative kinase mutant reduced CSF-1/M-CSF-induced MAPK activity. These data indicate that RAFTK participates in signal transduction pathways mediated by CSF-1/M-CSF, a cytokine that regulates monocyte-macrophage growth and function.